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(54) POLYURETHANE-BASED EMULSION FOR WATER-BASED PRINTING INK AND WATER-BASED 
PRINTING INK USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject emulsion used in a vehicle of a water-based printing 
ink excellent in adhesion and printability by composing the emulsion of an aqueous emulsion of a 
specific polyurethane-based polymer having a specified minimum film— forming temperature. 
SOLUTION: This emulsion is obtained by composing the emulsion of an aqueous emulsion of a 
polyurethane-based polymer prepared by reacting (A) a polyol having 50-10, 000, preferably 1,000-5, 
000 number-average molecular weight and preferably 2-4 average number of functional groups of the 
polyol (e.g. a polycarbonate polyol) with (B) a chain extender which is preferably a 2-1 5C aliphatic 
polyol, a 2-1 5C aliphatic polyamine, etc., (e.g. monoethanolamine), (C) a compound having carboxyl 
group and an active hydrogen group (e. g. dimethylolpropionic acid), (D) an organic polyisocyanate (e.g. 
diphenylmethane diisocyanate) and (E) a neutralizing agent (e.g. triethylamine) and having <35° C 
minimum film-forming temperature. 
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* NOTICES * 

JPO and 1NPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](A) Polyol of the number average molecular weights 500-10,000, the (B) chain elongation 
agent, (C) A compound, (D) organic polyisocyanate containing a carboxyl group and an active hydrogen 
group, (E) A polyurethane system emulsion for aqueous printing ink, wherein it is a drainage system 
emulsion of polyurethane system polymer produced by making a neutralizer react and the minimum 
forming temperature of this drainage system emulsion is less than 35 **. 
[Claim 2]Aqueous printing ink using the polyurethane system emulsion according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the aqueous printing ink using the polyurethane system 
emulsion and it which are used for the vehicle of aqueous printing ink excellent in adhesion and a 
printability. 
[0002] 

[Description of the Prior Art]Conventionally, in the field of printers ink, the thing of the organic solvent 
system was in use. However, it points to the printers ink of the drainage system in recent years from 
viewpoints of air pollution prevention, the regulation on Fire Service Law, an occupational safety and 
health, etc. As for the performance of such aqueous printing ink, the resin which depends on the 
characteristic of the resin used as a vehicle and which is [ however ] large and has introduced 
carboxylate into a chain, for example, polyester resin, an acrylic resin, polyurethane resin, etc. are 
proposed. Since especially polyurethane resin has the good adhesion over various plastic films, it is 
widely used with the printer's ink of the organic solvent system. However, since polyurethane resin for 
aqueous printing ink is efficiently inferior to the thing of an organic solvent system, various examination 
has been made. 

[0003]For example, the aqueous printing ink using the drainage system emulsion of the polyurethane 
resin which used polycarbonatediol is indicated by JP,5-171091,A The binder for drainage system 
printers ink using the drainage system emulsion of the polyurethane resin which introduced nonionicity 
and an anionic hydrophilic group is indicated by JP,6-346012,A. 
[0004] 

[Problem(s) to be Solved by the Invention]In a drainage system emulsion, since resin is not necessarily 
dissolving in water, in order to apply the printing system of an organic solvent system to the system 
using the printer s ink of the drainage system emulsion as it is, problems, such as dry [ poor ], poor 
adhesion of ink, and a crack of an ink film, may occur. 

[0005]An object of this invention is to provide aqueous printing ink excellent in the polyurethane 
system emulsion used for the vehicle of aqueous printing ink and adhesion, and a printability. 
[0006] 

[Means for Solving the Problem]That is, this invention is shown in following (1) and (2). 
(1) Polyol of the (A) number average molecular weights 500-10,000, the (B) chain elongation agent, (C) 
A compound, (D) organic polyisocyanate containing a carboxyl group and an active hydrogen group, (E) 
A polyurethane system emulsion for aqueous printing ink, wherein it is a drainage system emulsion of 
polyurethane system polymer produced by making a neutralizer react and the minimum forming 
temperature of this drainage system emulsion is less than 35 **. 

[0007](2) Aqueous printing ink using a polyurethane system emulsion of the above (1). 
[0008] 

[Embodiment of the Invention]the number average molecular weight of (A) polyol used for the 
polyurethane system emulsion of this invention — 500-10,000 — it is 1,000-5,000 preferably. As for 
the average functional group number of this (A) polyol, 2-4 are preferred, and 2-3 are still more 
preferred. When the number average molecular weight of polyol is less than a minimum, an ink film tends 
to become hard too much. If a maximum is exceeded, blocking resistance will become insufficient easily. 
As polyol used for this invention, polyester polyol, polyamide ester polyol, polyether polyol, polyether 
ester polyol, polycarbonate polyol, polyolefine polyol, animals-and-plants system polyol, etc. are 
mentioned. When desirable (A) polyol thinks adhesion as important by this invention, it is polyester 
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polyol, and when thinking a water resisting property as important, they are polyether polyol and 
polycarbonate polyol. The number average molecular weight of polyol is computed from an average 
* functional group number and the amount of end groups calculated by end group analysis. 
[0009]Phthalic acid publicly known as this polyester polyol, isophthalic acid, Terephthalic acid, 
naphthalene dicarboxylic acid, succinic acid, tartaric acid, oxalic acid, Malonic acid, glutaric acid, adipic 
acid, pimelic acid, suberic acid, Kulu Tacon acid, Azelaic acid, sebacic acid, succinic acid, adipic acid, 
sebacic acid, azelaic acid, 1 ,4-cyclohexyldicarboxylic acid, alpha-hydro-muconic acid, beta-hydro- 
muconic acid, One or more kinds, such as dicarboxylic acid, such as alpha-butyl-alpha-ethylglutaric 
acid, alpha, beta-diethyl Succin acid, maleic acid, and fumaric acid, or an anhydride, Ethylene glycol, a 
1,2-propanediol, 1,3-propanediol, 1 ,2-butanediol, 1,3-butanediol, 1,4-butanediol, 1,5-pentanediol, 1,6- 
hexanediol, 1, 8-octanediol, 1,9-nonanediol, 3-methyl-1,5-pentanediol, 3,3-dimethylolheptane, a 
diethylene glycol, dipropylene glycol, neopentyl glycol, a diethylene glycol, dipropylene glycol, 
cyclohexane-1 ,4-diol, cyclohexane-1 ,4-dimethanol, Dimer aciddiol, the ethyleneoxide and the propylene 
oxide addition of bisphenol A, It is obtained from one or more kinds of low molecule polyols, such as bis 
(beta-hydroxyethyl)benzene, xylylene glycol, glycerin, trimethylolpropane, and pentaerythritol, of 
polycondensation reactions. There are lactone system polyester polyol etc. which are obtained from the 
ring opening polymerization of cyclic ester (what is called lactone) monomers, such as epsilon- 
caprolactone, an alkylation epsilon-caprolactone, delta-valerolactone, and an alkylation delta- 
valerolactone. Low molecule polyamine and low molecule amino alcohol, such as hexamethylenediamine, 
isophoronediamine, and monoethanolamine, may be used for a part of low molecule polyol. In this case, 
polyester amide polyol will be obtained. 

[0010]The low molecule polyols used for the above-mentioned polyester polyol as polyether polyol. 
Ethylenediamine, propylenediamine, toluenediamine, a meta-phenylenediamine. The compound which has 
preferably two or more active hydrogen groups [ 2-3 ], such as low molecule polyamine, such as 
diphenylmethanediamine and xylylene diamine, is used as an initiator, Alkylene oxide, such as 
ethyleneoxide, propylene oxide, and butylene oxide. It is obtained from the item or mixtures of a cyclic 
ether monomer, such as aryl glycidylethers, such as alkyl glycidyl ether, such as methyl glycidyl ether, 
and phenyl glycidyl ether, and a tetrahydrofuran, by carrying out addition condensation by a publicly 
known method. 

[001 1]As polycarbonate polyol, it is obtained from the above-mentioned dealcoholization reaction and 
dephenolated reaction of low molecule diol, one or more kinds of low molecule triol, and ethylene 
carbonate, diethyl carbonate and diphenyl carbonate of the source of polyester polyol. The ester 
interchange article of the above-mentioned polycarbonate polyol and polyester polyol can also be used 
conveniently. 

[0012]As polyether ester polyol, there are the above-mentioned polyether polyol and copolyol obtained 
from the above-mentioned dicarboxylic acid etc. There are some which are obtained at the reaction of 
the above-mentioned polyester, polycarbonate, and epoxide and cyclic ether. 

[0013]As polyolefine polyol, polybutadiene, hydrogenation polybutadiene, polyisoprene, hydrogenation 
polyisoprene, etc. which have two or more hydroxyl groups are mentioned. 

[0014]As animals-and-plants system polyol, castor oil system polyol, silk fibroin, etc. are mentioned. 
[0015]If number average molecular weights are 500-10,000 and it has an average of one or more active 
hydrogen groups in one molecule, Active hydrogen group content resin, such as an epoxy resin, 
polyamide resin, polyester resin, an acrylic resin, rosin resin, urea resin, melamine resin, phenol resin, 
coumarone resin, and polyvinyl alcohol, can also be used besides dimer acid system polyol and 
hydrogenation dimer acid system polyol. 

[0016]As a (B) chain elongation agent used for this invention, Amino alcohol, such as low molecule 
polyols used by facing for obtaining above-mentioned polyester polyol and polyether polyol, 
monoethanolamine, diethanolamine, N-methyldiethanolamine, and N-phenyl dipropanolamine, is 
mentioned. In this invention, desirable chain elongation agents are the carbon numbers 2-15, and are 
aliphatic series polyol, alicycle fellows polyol, aliphatic polyamine, and alicycle fellows polyamine. 
[001 7]As a compound containing the (C) carboxyl group and active hydrogen group which are used for 
this invention, the reactant of dimethylol propionic acid, dimethylolbutanoic acid, polyamine, and an acid 
anhydride, the lactone addition which used dimethylol propionic acid and dimethylolbutanoic acid as the 
initiator, etc. are mentioned. As a compound which contains the desirable (C) carboxyl group and active 
hydrogen group by this invention, they are dimethylol propionic acid and dimethylolbutanoic acid. 
[0018]As (D) organic polyisocyanate used for this invention, 2, 4-toluene diisocyanate, 2,6-toluene 
diisocyanate, 2 and 2-diphenylmethane diisocyanate, 2, 4 -diphenylmethane diisocyanate, 4,4 - 
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diphenylmethane diisocyanate, diphenyldimethylmethane diisocyanate, Dibenzyl diisocyanate, 
naphthylene diisocyanate, phenylene diisocyanate, Aromatic diisocyanate, such as xylylene diisocyanate 
* and tetramethyl xylylene diisocyanate, Tetramethylene dHsocyanate, hexamethylene di-isocyanate 
(henceforth) Lysine diisocyanate and 2-methylpentane- 1 which are called HDI for short, 5- 
diisocyanate, 3-methylpentane- 1, 5-diisocyanate, 2 and 2, 4-trimethyl HEKISAHE Tschirren 1, 6- 
diisocyanate, Aliphatic series diisocyanate, such as 2, 4, and 4-trimethyl HEKISAHE Tschirren 1 and 6- 
diisocyanate, Isophorone diisocyanate (it is henceforth called IPDI for short), cyclohexyl diisocyanate, 
hydrogenation xylylene diisocyanate (it is henceforth called H g XDI for short), There is alicycle fellows 

diisocyanate, such as hydrogenation diphenylmethane diisocyanate (it is henceforth called H^MDI for 

short) and hydrogenation trimethyl xylylene diisocyanate. Even if these organic diisocyanate is 
independent, it can be used, and it may be made a mixture and it may be used. Denaturation objects, 
such as these adduct denaturation objects, a carbodiimide denaturation object, an allophanate 
denaturation object, a buret denaturation object, an urethodione denaturation object, a URETO imine 
denaturation object, and an isocyanurate denaturation object, can also be used. In these (D) organic 
polyisocyanate, when weatherability when it is considered as a paint, and adhesion are taken into 
consideration, HDI, IPDI, H g XDI, and H^MDI are preferred. 

[0019]As a (E) neutralizer used for this invention, ammonia, ethylamine, Trimethylamine, triethyl Amine, 
triisopropyl amine, Tributylamine, triethanolamine, N-methyldiethanolamine, N-phenyldiethanolamine, 
monoethanolamine, dimethylethanolamine, Although the inorganic alkali of alkaline metals, such as 
organic amine, such as diethylethanolamine, morpholine, N-methylmorpholine, and 2-amino-2-ethyM- 
propanol, lithium, potassium, and sodium, sodium hydroxide, and a potassium hydrate is mentioned, In 
order to raise the weatherability and the water resisting property after desiccation, the volatile high 
thing which dissociates easily with heat is preferred, and ammonia, trimethylamine, and triethylamine are 
preferred. These neutralizers can be independent respectively or even two or more sorts of mixtures 
can be used for them. 

[0020]The (D) neutralizer will form the carboxylic acid and the salt which were introduced into 
polyurethane system polymer. A carboxylate introduction amount is 0.05 - 1.5 mmol/g in polyurethane 
system polymer, and is 0.1 - 1.3 mmol/g preferably. When a carboxylate introduction amount is less 
than a minimum, polyurethane system polymer does not distribute underwater well. When exceeding a 
maximum, the water resisting properties of polyurethane system polymer after desiccation run short. As 
for pH of an emulsion, 7.5-10.5 are preferred, and 8-10 are still more preferred. When pH is less than 
7.5, the water dispersibility of polyurethane system polymer becomes insufficient. When pH exceeds 
10.5, molecule cutting of polymer may arise in temporality by a hydrolysis reaction. 
[0021] Polyurethane system polymer in this invention has introduced carboxylate into a chain as a 
hydrophilic group, in order to give water dispersion power, but. Nonionic polar groups, such as cationic 
polar groups, such as anionic polar groups other than carboxylate, such as a sulfonate, an phosphate, 
and phosphonate, and quarternary ammonium salt, and an ether group, may be introduced if needed. 
[0022]In this invention, when compounding polyurethane system polymer, other polyols and reaction 
stop agents, such as polyester polyol, can be used if needed. There are monoalcohol and monoamines 
as a reaction stop agent, and amino alcohol can serve as a reaction stop agent depending on the case. 
Monoisocyanates, such as a phenylisocyanate, a butylisocyanate, and a cyclohexylisocyanate, can also 
be used as a reaction stop agent. 

[0023]As concrete monoalcohol, there are methanol, ethanol, propanol, isopropanol, 2-ethylhexanol, etc. 
As monoamine, there is secondary amine, such as the 1st class amine, such as ethylamine, propylamine, 
and a butylamine, diethylamine, dibutyl amine. Monoethanolamine, diethanolamine, etc. are mentioned as 
amino alcohol. 

[0024]As a manufacturing method of polyurethane system polymer used for this invention, An 
isocyanate group is superfluous and a one-shot process, and the active hydrogen compound and 
organic diisocyanate which are made to react in atmosphere where active hydrogen is superfluous are 
made to react, The isocyanate group end prepolymer is compounded and it can compound after that by 
publicly known methods, such as the prepolymer method to which an active hydrogen compound, 
especially a chain elongation agent are made to react. Water is added after a reaction in the organic 
solvent which dissolves polyurethane system polymer with water, and it is obtained after that also by 
the method of removing an organic solvent, and the method which compound polymer without using a 
solvent, and water is made to distribute and dissolve compulsorily. The salt formation stage of the 
carboxylic acid and the (D) neutralizer which were introduced into polyurethane system polymer does 
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not ask urethane-ized reaction order. 

[0025]In the case of a one-shot process, the mole ratio of an isocyanate group/active hydrogen group 
* is 0.5 to less than one, and is 0.8 to less than one preferably. Since the case of less than 0.5 has too 
small the molecular weight of polyurethane polymer, endurance is missing. When compounding polymer, 
the gelling of the case of one or more takes place easily. 

[0026]In the case of the prepolymer method, the mole ratios of the isocyanate group/active hydrogen 
group at the time of prepolymer composition are 1.1-5.0, and are 1.5-4.0 preferably. The molecular 
weight of a prepolymer becomes large too much, and it becomes difficult to follow the case of less than 
1.1 to a subsequent reaction process. When exceeding 5.0, it becomes lacking in adhesion. 
[0027]The total of the urethane group concentration of polyurethane system polymer and urea group 
concentration used for this invention is 1.3 - 2.7 mmol/g preferably 1.0 to 3.0 mmol/g. When an urea 
group does not exist in polymer, urethane group concentration serves as 1 .3 - 2.7 mmol/g preferably 
1.0 to 3.0 mmol/g. When total of urethane group concentration and urea group concentration is less 
than a minimum, the intensity of an ink film becomes insufficient easily. When exceeding a maximum, the 
adhesion of an ink film becomes insufficient easily. 

[0028]When using an organic solvent, as an organic solvent which can be used, Toluene, xylene, 
******-** (aromatic system hydrocarbon solvent by COSMO OIL CO., LTD.), Aromatic solvents, such 
as Solvesso (aromatic system hydrocarbon solvent by exon chemicals incorporated company), Ketones, 
such as acetone, methyl ethyl ketone, methyl isobutyl ketone, and cyclohexanone, Alcohols solvents, 
such as methanol, ethanol, and isopropanol, Ester solvents, such as ethyl acetate, butyl acetate, and 
isobutyl acetate, ethylene glycol ethyl ether acetate, Ethers solvents, such as glycol-ether-ester 
system solvents, such as propylene-glycol-methyl-ether acetate, 3-methyl-3-methoxy butyl acetate, 
and ethyl-3-ethoxy propionate, a tetrahydrofuran, and dioxane, are mentioned, said solvent — one sort 
— or two or more sorts can be used. 

[0029]As a reaction catalyst at the time of compounding the isocyanate group end prepolymer used for 
this invention, and polyurethane system polymer, what is called a publicly known urethane-ized catalyst 
can be used. Specifically, organic amine, its salts, etc., such as organic metallic compounds, such as 
dioctyl CHINJI laurate, and triethylenediamine, are mentioned. 10-100 ** of reaction temperature at the 
time of urethane-izing is 30-80 ** preferably. 

[0030]Thus, as for the number average molecular weight of the polyurethane system polymer obtained, 
5,000 or more are preferred, and especially its or more 10,000 ** is preferred. When the number 
average molecular weight of polyurethane system polymer is less than 5,000, it becomes lacking in 
endurance. In this invention, the number average molecular weight of polymer is measured by the gel- 
permeation-chromatography (GPC) method by a polystyrene analytical curve. 

[0031 ]The mean particle diameter of a polyurethane system emulsion is 10-3,000 nm, and is 20-2,800 
nm preferably. When mean particle diameter exceeds a maximum, it becomes impossible to exist as an 
emulsion. This mean particle diameter is the value which analyzed the value measured in dynamic light 
scattering by the KYUMURANTO method. 

[0032]The viscosity at 25 ** of a polyurethane system emulsion is 10 - 30,000 mPa-s, and is 20 - 
25,000 mPa-s preferably. When viscosity exceeds a maximum, ink-izing and printing become difficult 
easily. [0033]The minimum forming temperature (it is henceforth called MFT for short) of the 
polyurethane system emulsion of this invention is less than 35 **, and is 30 ** or less preferably. When 
MFT is not less than 35 **, the adhesion of an ink film becomes insufficient easily. When a drying 
process is insufficient, a crack may be produced in an ink film. MFT is a temperature whose polymer 
particle of an emulsion is capillary pressure and which it transforms into a film (film) from particles. It 
will be divided even if it becomes [ whether it becomes powder even if it tries membrane formation by 
that of a temperature lower than MFT, and ] a film. The measuring method of MFT in this invention is a 
temperature gradient board method indicated at "Soichi Muroi, the chemicals of macromolecular latex, 
and a polymers publication meeting (1970)." 

[0034] 1 - 120MPa is desirable still more preferred, and the intensity at the time of the fracture of 
polyurethane system polymer in this invention (it can set to a tensile test with a measurement 
temperature of 25 **) is 5 - 1 10MPa. 100 to 1,500% is desirable still more preferred, and elongation is 
1 10 to 1,400%. When intensity exceeds a maximum at the time of a fracture, and when elongation is less 
than a minimum at the time of a fracture, the adhesion of an ink film becomes insufficient easily. When 
reverse, the endurance of an ink film becomes insufficient easily. The speed of testing in a tensile test 
is the value measured by a part for 200-mm/. 

[0035]-1 00-30 ** is desirable still more preferred, and the glass transition temperature of polyurethane 
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system polymer in this invention is -80-20 **. When glass transition temperature is less than a 
minimum, the intensity of an ink film becomes insufficient easily. When exceeding a maximum, adhesion 
becomes insufficient easily. Glass transition temperature is measured as a temperature from which E 
" (loss modulus) of dynamic viscoelasticity becomes the maximum. The measuring condition of dynamic 
viscoelasticity is [ a heating rate ] 35 Hz in frequency by 2 **/. 

[0036]The additive agent and auxiliary agent which are commonly used by a drainage system system if 
needed can be used for the polyurethane system emulsion of this invention. For example, paints, an 
antiblocking agent, dispersion stabilizer, a viscosity modifier, a leveling agent, an antigelling agent, light 
stabilizer, an antioxidant, an ultraviolet ray absorbent, inorganic matter and an organic bulking agent, a 
plasticizer, lubricant, a spray for preventing static electricity, a reinforcing member, a catalyst, etc. can 
be added. 

[0037]The emulsion of other resin systems can be blended and used for the polyurethane system 
emulsion of this invention. For example, they are an acrylic emulsion, a polyester emulsion, a polyolefine 
emulsion, latex, etc. 

[0038]The aqueous printing ink of this invention Coloring components, such as the above-mentioned 
polyurethane system emulsion, paints, and a color, And an organic solvent like the isopropanol for the 
water for other resin, solid content, or viscosity control, and surface tension adjustment, or N-methyl 
pyrrolidone if needed. It consists of additive agents, such as an antiblocking agent, dispersion stabilizer, 
a thixotropy agent, an antioxidant, an ultraviolet ray absorbent, a defoaming agent, a thickener, a 
dispersing agent, a surface-active agent, a catalyst, a filler, lubricant, a spray for preventing static 
electricity, and a plasticizer, these are blended, and it is obtained using a ball mill, a SANDOGU lined 
mill, etc. A hardening agent may be added and used just before spreading if needed. As a concrete 
hardening agent, there are Aquanate 100 made from a Japanese polyurethane industry and a hardening 
agent of a polyisocyanate system like 200 grades. 
[0039] 

[Effect of the Invention]By this invention, it excelled in adhesion and the workability at the time of 
printing became possible [ providing good aqueous printing ink ]. The aqueous printing ink of this 
invention is the best for the aqueous printing ink for back printing. 
[0040] 

[Example]Next, although the example and comparative example of this invention are explained in detail, 
this invention is not limited to these examples. Especially, as long as there is no notice, a "weight 
section" and "% of the weight" are meant the "part" in an example, and"%", respectively. 
[0041][Composition of a polyurethane system emulsion] 

Acetone was prepared for 271 copies, 400.0 copies and 10.4 copies of NPG(s) were taught to the 
reactor with example 1 agitator, a thermometer, a N2 seal pipe, and a condensator for polyol (1), and it 
mixed uniformly at 40 **. Then, the carboxylate solution in which teach 0.072 copy and it is made to 
react at 60 ** for 3 hours, and 322 copies become in acetone and 74.3 copies and TEA consist IPDI of 
50.6 copies beforehand in 58.4 copies and DBTDL in DMBA is prepared, It was made to react at 60 
more ** for 2 hours, and the isocyanate group end prepolymer solution was obtained. Beforehand, 148 
copies and IPDA taught 38.3 copies and the amine liquid in which MEA consists of 3.1 copies to this 
isocyanate group end prepolymer solution, and IPA did the amine lengthening reaction to it for 1 hour. 
After ending reaction, 1136 copies of water is prepared, phase inversion was carried out, acetone and 
IPA were removed in the rotating evaporator after that, and the polyurethane system emulsion P-1 was 
obtained. As for 330cP (25 **) and mean particle diameter, the solid content of P-1 was [ viscosity / 0 
** or less and the number average molecular weight of 60 nm and MFT ] 31,000 40.0%. 
[0042]P-2-14 was compounded like Example 1 by the combination shown in the one to Examples 2-9 
and comparative example 5 tables 1 and 2. A synthesized result is shown in Tables 1 and 2. 
[0043] 
[Table 1] 
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[0044] 
[Table 2] 



http://www4.ipdl.inpit.go jp/cgi-bin/ti^_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipdl... 2008/06/24 



JP,11-228655,A [DETAILED DESCRIPTION] 



7/9 K— «/ 



• 






it tfe0f I 




8 


9 


I 


2 


3 


4 


5 


#4ks» (a) 


















197 


231 


368 


353 


276 


390 


234 


# y a- - ^ ( & ) 
















# y * - ;v ( i ) 














400,0 


* U X - * ( 6 ) 


400.0 


400.0 












* o * - ;v ( 7 ) 






400.0 






400.0 




* 9 * - ;v ( 8 ) 








400.0 








* y * - jv ( 9 ) 


■ 








400.0 






















N P G 






41.7 


41.7 






20.8 


t»^HV^7^»h ( & ) 
















I P D I 




160.0 










144.5 


H i 2 - M D I 






503.7 


451.2 




337.9 




T D I 










282.1 






















D B T D L 


0.048 


0.059 


0.109 


0.101 


0.073 


0.088 


0.059 




















168 


264 


495 


461 


391 


385 


257 










■ 








D M P A 




26.8 






51.0 


80.5 


26.8 


D M B A 


14.9 


• 


148.6 


118.9 








**oa (a) 
















TEA 


io. i 


20.2 


101.2 


81.0 


38.5 


60.7 


20.2 


















I P A 


96 


124 


216 


204 


167 


169 


123 


t x >&mm&m (so 
















I P D A 


7.7 


49.0 


79.7 


79.7 


128.7 


79.7 


38.3 


£t&ffikM (S) 
















M E A 


0.6 


3.9 


6.4 


6.4 


10.3 


8.4 


3.1 




















1136 


1136 


2653 


2481 


1997 


1094 


930 




P-8 


P-9 


P-10 


P-ll 


P-12 


P-13 


P-14 


»W*lM+*V7ill<«»ol/g) 


1.42 


2.25 


3.93 


3.86 


3.72 


3.36 


2.68 




30.0 


40.0 


30.0 


30.0 


30.0 


40.0 


40.0 


*SS(aPa*3 at25t) 


1600 


20 


4000 


3500 


100 


2000 


1000 


(jum) 


60 


180 


50 


70 


160 


60 


140 


M F T (*C) 


OUIT 


251 


70TH1 


61 




7otai 


48 


( x i o 4 ) 


7.0 


2.0 


2.2 


2.1 


1.0 


1.7 


2.5 



[0045]In Examples 1-9, the comparative examples 1-5, and Tables 1 and 2. Polyol. 1,6-hexanediol, and 
polycarbonate polyol number average molecular weight =2,000 obtained from diethyl carbonate, average 
functional group number =2 polyol (2) : (1): Poly(oxytetramethylen) polyol average molecular weight 
=2,000, average functional group number =2 polyol. Polycaprolactone polyol number average molecular 
weight =2,000, average functional group number =2 polyol (4) : (3): Polyol (1), Ester interchange article 
polyol (1) / PES of a diethylene glycol and polyester (PES) of number average molecular weight =2,000 
obtained from adipic acid, and average functional group number =2 = 8/2 (weight ratio) 
Average molecular weight =2,000, average functional group number =2 polyol (5):3-methyM,5- 
pentanediol, and polyester polyol number average molecular weight =3,000 obtained from adipic acid, 
average functional group number =2 polyol (6) : An acid component iPA/AZA=5/5 (mole ratio), a polyol 
ingredient — polyester polyol number average molecular weight =2,000 of EG/NPG=1 / 9 (mole ratio), 
and average functional group number =2 — in addition, iPA: isophthalic acid AZA:azelaic acid EG. 
Ethylene glycol NPG:neopentyl glycol polyol (7) : : 1 ,6-hexanediol, and polycarbonate polyol number 
average molecular weight =1 ,000 obtained from diethyl carbonate, average functional group number =2 
polyol. 1,6-hexanediol, and polyester polyol number average molecular weight =1,000 obtained from 
adipic acid, average functional group number =2 polyol (9) : (8): Poly(oxytetramethylen) polyol average 
molecular weight =1,000, Average functional group number = 2NPG : The neopentyl glycol IPDI. : 
Isophoronediamine H 12 _ MDI. : Hydrogenation diphenylmethane diisocyanate l-L-XDI : Hydrogenation 

xylylene diisocyanate TDI : 2 and 4-toluene diisocyanate DBTDL : Dibutyltin dilaurate DMPA : 
Dimethylol-propionic-acid DMBA. : Dimethylolbutanoic acid TEA : Triethylamine IPA : Isopropanol 
IPDA : Isophoronediamine MEA : Monoethanolamine [0046]mean-particle-diameter measuring device: — 
Otsuka Electronics Co., Ltd. make Electrophoresis light disperse system . ELS-800MFT measuring 
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device: — Takabayashirika Co. make minimum forming temperature measuring device refrigerant: — 
ethylene glycol 35% solution atmosphere: — dry air median average molecular weight measuring device: 
— TOSOH CORP. make HLC-8020 column: — TSKgel G3000H and 4000H [0047]Carry out the cast of 
P-1-14, it was made to dry, the dry type film about 40 micrometers thick was created, and various 
physical properties were measured. A measurement result is shown in Table 3. 
Drying condition: 80 **x 20 hours [0048]Physical-properties parameter: It pierced with the No. 4 
dumbbell of tensile test JIS K6301 (1995), and the sample was created. 

**** physical-properties measuring device: Product made from Cage Ene Tech Tensilon UTA-500 
measuring condition: E " in measurement temperature =25 ** glass-transition-temperature dynamic 
viscoelasticity makes temperature used as the maximum glass transition temperature by speed-of- 
testing =200mm/. 

Dynamic viscoelasticity measuring device: Product made from Cage Ene Tech LEO Vibron DDV-01 FP 
measuring condition: A part for heating-rate =2 **/, frequency =35Hz [0049] 
[Table 3] 
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[0050][Ink~ized examination] 

Blue ink was prepared by Examples 10-18 and six to ten or less comparative example combination. It 
printed to the various substrate using these ink, and the ink performance in a printing sample was 
evaluated. An evaluation result is shown in Table 4. 
(Ink combination) 

Ink combination formula Polyurethane system emulsion (solid content conversion) 18 copies Copper 
phthalocyanine blue 12 copies Water (also including the water in an emulsion) 65 copies Isopropanol 
The mixture of the five-copy above-mentioned presentation, The glass bead was used for dispersion 
media in equivalent amount with the mixture, and it milled with the paint shaker for 2 hours. 
Subsequently, taught 1.0 copy of Aquanate 100 (self-emulsification type polyisocyanate, product made 
from a Japanese polyurethane industry) to 100 copies of milling things, it was made to distribute 
uniformly, and blue aqueous printing ink was prepared. 
(Printing conditions) 

ink : — blue ink print machine prepared above : short form photogravure printing machine press speed: 
provided with the photogravure plate — a part for 20-m/ — ink thickness: — 1 micro (dry) of ink 
thickness 

Printing substrate: Corona treatment stretched polypropylene film (20-micrometer thickness) 
Corona treatment extension polyethylene terephthalate film (1 1 -micrometer thickness) 
Corona-discharge^treatment nylon film (15micro thickness) 
(Evaluation criteria) 

After adhesion printing, after carrying out 1 evening settlement, the cellophane tape was stuck on the 

printing surface and this was removed quickly. 

Evaluation O: The printed film remained 90% - 100%. 

O : the printed film remained 70% - 80%. 

**: The printed film remained 50% - 70%. 

x: The printed film remained only 50% or less. 

After appearance printing, after carrying out 1 evening settlement, the appearance of the printing 
surface was observed. 
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[0051] 
[Table 4] 
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[Translation done.] 
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